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Prepaid available number-of-times-of-unitary-use storage medium for 
making use of pay services, initial value-setting system and device, and 
operating system 

This invention relates to a prepaid available number-of-times-of- 
5 unitary-use storage medium, a system and a device to set the initial value 
of the medium, and an operating system of the medium. 

When we use toll facilities such as toll roads or bridges or make use of 
other pay services, the highway or bridge public corporations or the service 
providers charge us tolls to recover their investments. 
10 There are, however, the following problems in collecting such tolls and 

charges from users. 

(i) Every time a user uses, for example, a toll road, he pays its toll at its 
tollgate. In other words, the public corporation of the road cannot recover 
the construction and maintenance costs of the road unless drivers use the 

15 road. The public corporation collects a toll every time each driver uses the 
road; therefore it takes a long time for the toll income to build up to a cer- 
tain level. 

(ii) If the toll is set too high, few drivers use the road, the public corporation 
collecting little money. If the public corporation merely lowers the toll to 

20 increase the traffic, traffic will increase with drivers reaping the benefit, 
but it is unknown to the public corporation whether the increase in the 
number of drivers will more than make up the lost income by the reduction 
of the toll. 

According to the first feature of the invention, there is provided an ini- 
25 tial value-setting system which sets the initial available numbers of times 
of unitary use P of prepaid available number-of-times-of-unitary-use stor- 
age media for making use of a certain toll or pay service. The initial value- 
setting system comprises a means for receiving purchase-application data 
on each storage medium including its purchase date and time /^through a 
30 communication network, a storage area for storing the opening date and 
time DTS of advance sale of the storage media, a storage area for storing 
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the closing date and time DTO of the advance sale, a storage area for stor- 
ing the closing date and time DTE of ordinary sale, as distinct from the 
advance sale, of the storage media, and an initial value-setting means for 
setting the initial numbers P of storage media with purchase dates and 
5 times /^between the opening and closing dates and times DTS and DTO 
higher than those P of storage media with purchase dates and times DT 
between the closing dates and times DTO and DTE. 

According to the second feature of the invention, there is provided an 
initial value -setting system as according to the first feature of which the 
10 initial value -setting means sets the initial numbers P of storage media 
with purchase dates and times DT between the closing dates and times 
DTO and DTE in a way such that the earlier the purchase dates and times 
DT of the storage media are, the larger the initial numbers Pof the storage 
media are. 

15 According to the third feature of the invention, there is provided an 

initial value -setting system as according to the first feature of which the 
initial value-setting means sets one and the same number Pfor all storage 
media with purchase dates and times ZTbetween the opening and closing 
dates and times DTS and DTO. 

20 According to the fourth feature of the invention, there is provided an 

initial value-setting system as according to the first, second, or third fea- 
ture. The initial value-setting system includes a storage area for storing a 
target annual sales of the storage media, a storage area for storing a sel- 
ling price K of the storage media, a storage area for storing a toll Bo ex- 

25 pressed in a number of times of unitary use of the service, a storage area for 
storing a most preferential initial number of times of unitary use A appli- 
cable to storage media purchased during the advance sale, and a storage 
area for storing the sales IT from the opening date and time DTS to the 
purchase date and time DT of each storage medium. The initial value- 

30 setting means has a function fi(DT) to calculate the number of days <7from 
the closing date and time DTO to the purchase date and time DT of each 
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storage media, a function f 2 (Q A, E 0 ) to calculate a preferential initial 
number of times of unitary use m at the purchase date and time DT of said 
medium based on the number of days C, the most preferential initial num- 
ber of times of unitary use A, and the toll E 0 , a function Mm, 2) to calculate 
the ratio X of the preferential initial number of times of unitary use m of 
said storage medium to the target annual sales .2" of the storage media, and 
a function f 4 (X, YT) to calculate the final initial number of times of unitary 
use Pfor said storage medium based on the ratio Xand the sales FT 1 at the 
purchase date and time BT of said storage medium. 

According to the fifth feature of the invention, there is provided an 
initial value-setting device which is a computer and provided with the ini- 
tial value-setting system according to claim 1, 2, 3, or 4. 

According to the sixth feature of the invention, there is provided an 
operating system of prepaid available number-of-times-of-unitary-use stor- 
age media for making use of a certain toll or pay service. The operating 
system comprises the initial value-setting device according to claim 5 
which sets the initial available numbers of times of unitary use P of the 
prepaid available number-of-times-of-unitary-use storage media and has a 
means for transmitting the initial numbers P, purchase -application -data 
input devices each to input and transmit purchase-application data on each 
prepaid available number-of-times-of-unitary-use storage medium to the 
initial value -setting device through a communication network, writing de- 
vices each to receive the initial number P of each storage medium from the 
initial value -setting device through the communication network and write 
the initial number Pin said storage medium, and rewriting devices each to 
rewrite the remaining available number of times of unitary use of said 
user's storage medium every time each user makes use of the service. 

According to the seventh feature of the invention, there is provided an 
operating system of prepaid available number-of-times-of-unitary-use stor- 
age media for making use of a certain toll or pay service. The operating 
system comprises (i) the initial value -setting device according to claim 5 



which sets the initial numbers of times of unitary use P of the storage me- 
dia and has a means for transmitting the initial numbers P, (ii) mobile 
communication terminals each including a means for inputting purchase- 
application data on a storage medium, a means for transmitting the pur- 
chase-application data on the storage medium to the initial value-setting 
device through a communication network, a means for receiving the initial 
number P of the storage medium from the initial value-setting device 
through the communication network, and a means for writing the initial 
number Pin the storage medium, and (iii) a rewriting device to rewrite the 
remaining available number of times of unitary use of said user's storage 
medium every time each user uses the service. 

According to the eighth feature of the invention, there is provided an 
operating system of prepaid available number-of-times-of-unitary-use stor- 
age media for making use of a certain toll or pay service. The operating 
system comprises (i) the initial value-setting device according to claim 5 
which sets the initial numbers of times of unitary use P of the storage me- 
dia and has a means for transmitting the initial numbers P, (ii) informa- 
tion-processing terminals each including a means for inputting purchase- 
application data on a storage medium, a means for transmitting the pur- 
chase-application data on the storage medium to the initial value -setting 
device through a communication network, a means for receiving the initial 
number P of the storage medium from the initial value -setting device 
through the communication network, and a means for writing the initial 
number P in the storage medium, and (iii) a rewriting device 4 to rewrite 
the remaining available number of times of unitary use of said user's stor- 
age medium every time each user makes use of the service. 

According to the ninth feature of the invention, there is provided a pre- 
paid available number-of-times- of- unitary-use storage medium for making 
use of a certain toll or pay service which is a storage medium to be used in 
the operating system according to claim 6, 7, or 8 and has a rewritable 
storage area of a number of times of unitary use. 



Fig. 1 shows a schematic block diagram of a first embodiment of op- 
erating system and a configuration of an embodiment of prepaid available 
number-of-times-of-unitary-use storage medium in accordance with the 
invention. 

Fig. 2 shows a data flow in the operating system of Fig. 1. 

Fig. 3 shows a sequence of events in the operating system of Fig. 1. 

Fig. 4 shows another data flow in the operating system of Fig. 1. 

Fig. 5 shows a configuration of the initial value-setting system of the 
operating system of Fig. 1. 

Fig. 6 is a graph of a function f 2 (Q A, Eo) to calculate a preferential 
initial number of times of unitary use at the purchase date and time of the 
storage medium of Fig. 1. 

Fig. 7 is a graph of a function MX, Yf) to calculate the initial number 
of times of unitary use of the storage medium of Fig. 1. 

Fig. 8 is another graph of the function MX Yf). 

Fig. 9 is a flowchart of a process of setting the initial number of times 
of unitary use of the storage medium of Fig. 1. 

Fig. 10 is an illustration to show how to rewrite the number of times of 
unitary use stored in the storage medium of Fig. 1. 

Fig. 11 shows the sequence of events in a process of rewriting the re- 
maining number of times of unitary use of the storage medium in the op- 
erating system of Fig. 1. 

Fig. 12 shows the sequence of events in another process of rewriting 
the remaining number of times of unitary use of the storage medium in the 
operating system of Fig. 1. 

Fig. 13 shows a schematic block diagram of a second embodiment of 
operating system in accordance with the invention. The prepaid available 
number-of-times-of-unitaryuse storage medium shown in this Fig. is the 
same as that shown in Fig. 1. 

Fig. 14 shows a data flow in the operating system of Fig. 13. 

Fig. 15 shows a sequence of events in the operating system of Fig. 13. 



Fig. 16 is an illustration to show how to rewrite the number of times of 
unitary use stored in the storage medium of Fig. 13. 

Fig. 17 shows the sequence of events in a process of rewriting the re- 
maining number of times of unitary use of the storage medium in the op- 
erating system of Fig. 13. 

Fig. 18 shows the sequence of events in another process of rewriting 
the remaining number of times of unitary use of the storage medium in the 
operating system of Fig. 13. 

Fig. 19 shows a schematic block diagram of a third embodiment of op- 
erating system in accordance with the invention. The prepaid available 
number-of-times-of-unitary-use storage medium shown in this Fig. is the 
same as that shown in Fig. 1. 

Fig. 20 shows a data flow in the operating system of Fig. 19. 

Fig. 21 shows a sequence of events in the operating system of Fig. 19. 

Fig. 22 is an illustration to show how to rewrite the number of times of 
unitary use stored in the storage medium of Fig. 19. 

Fig. 23 shows the sequence of events in a process of rewriting the re- 
maining number of times of unitary use of the storage medium in the op- 
erating system of Fig. 19. 

Fig. 24 shows the sequence of events in another process of rewriting 
the remaining number of times of unitary use of the storage medium in the 
operating system of Fig. 19. 

Now, referring to the drawings, the first embodiment of operating sys- 
tem 20A of prepaid available number-of-times-of-unitary-use storage media 
8 will be described. 

As shown in Fig. 1, the operating system 20A is to operate, process, 
and manage prepaid available number-of-times-of-unitary-use storage me- 
dia 8 for making use of a certain service. 

The word of "services" used in this specification includes services of- 
fered by bridges, roads, tunnels, airliners, ships, trains, buses, taxis, trucks, 
travel agents, means of telecommunication, service providers in the field of 



information technology, radio and TV broadcasting, amusement facilities, 
halls, theaters, recreational facilities, amusement parks, golf courses, ath- 
letic facilities, accommodations (hotel facilities), educational facilities, 
monetary and insurance facilities, zoos, and so on. 

It will do if the prepaid available number-of-times-of-unitaryuse stor- 
age medium 8 has, at the least, a storage area to store the number of times 
of unitary use," accordingly the following storage media can be used as the 
storage medium 8: magnetic cards such as telephone card, prepaid card, 
and cash card, magnetic tape, memory card, IC card, magnetic disk, floppy 
disk, hard disk, zip disk, optical magnetic disk, silicon disk, optical disk, 
photo-disk, CD-R, CD-RW, DVD-R, DVD-RAM, DVD-RW, DVD+RW, and 
so on. 

As shown in Fig. 1, apart from the storage area to store the number of 
times of unitary use, the storage medium 8 described below has storage 
areas to store its ID No., its purchased date and time, and ID Nos. of its 
user, his car, etc. 

Stored in the storage area, "ID No. of Storage Medium," is the number 
to identify the storage medium 8 itself. 

Stored in the storage area, "Purchasing Date and Time," is the date of 
the user's purchasing the storage medium 8. 

Stored in the storage area, "ID Nos. of User, Car, etc.," are the ID Nos. 
of the user, his car, etc. 

The storage area, "ID Nos. of User, Car, etc.," is dispensable. 

As shown in Fig. 1, the operating system 20A comprises a device for 
setting the initial available number of times of unitary use for each prepaid 
available number-of-times-of-unitary-use storage medium 8 (hereinafter 
referred to as "initial value-setting device 1"), devices for inputting data on 
each user for a storage medium 8 (hereinafter referred to as "purchase - 
application-data input devices 2"), devices for writing data in storage media 
8 (hereinafter referred to as "writing devices 3"), and devices for rewriting 
the numbers of times of unitary use stored in storage media 8 (hereinafter 



referred to as "rewriting devices 4"). 

The initial value-setting device 1 will be described first. 

The initial value-setting device 1 is a computer, which is connected to a 
communication network N such as a telephone line or a private line so as to 
transmit and receive data. Installed in the initial value-setting device 1 is a 
system 10 to set the initial available number of times of unitary use of each 
storage medium 8 (hereinafter referred to as "initial value-setting system 
10"), which will be described in detail later. 

The purchase-application-data input devices 2 will be described next. 

The purchase-application-data input devices 2 are connected to the 
communication network N so as to transmit data to the network N. Data on 
each user for a storage medium 8 are inputted through a purchase - 
application- data input device 2 and transmitted to the initial value-setting 
device 1 through the communication network N. 

The writing devices 3 are connected to the communication network N 
so as to receive data from the network N. The writing devices 3 are to re- 
ceive the initial available numbers of times of unitary use of storage media 
8 from the initial value-setting device 1 through the communication net- 
work N and write the numbers in the storage media 8. 

The rewriting devices 4 are connected to the communication network N 
so as to transmit data to the network N. Every time each user makes use of 
the service offered by, for example, a toll bridge, a rewriting device 4 at the 
toll gate rewrites the number of times of unitary use stored in the storage 
medium 8 of said user. 

The rewriting devices 4 need not be connected to the communication 
network N. 

As shown in Figs. 2 and 3, when an user U applies to a salesclerk for a 
storage medium 8, the salesclerk inputs the purchase-application data such 
as the date of sale and user- identifying data including the user's name and 
telephone number into a purchase-application-data input device 2. 

Then the purchase -application data are transmitted from the pur- 



chase-application-data input device 2 to the initial value-setting device 1. 
The initial value-setting system 10 in the initial value-setting device 1 sets 
the initial available number of times of unitary use of the storage medium 
8 and transmits it to a writing device 3. The writing device 3 writes the 
number of times into the storage medium 8, which the salesclerk hands 
over to the user. 

Although it is preferable to sell all storage media 8 for a certain service 
at one and the same price K, the price of a certain number of times of uni- 
tary use may be fixed (for example, ¥250 per 1,000 times of unitary use) to 
sell storage media 8 at different prices (for example, a storage medium 8 of 
4,000 times of unitary use for ¥1,000). 

As shown in Fig. 4, users U may input their purchase -application data 
in purchase-application-data input devices 2. In this case, personnel ex- 
penses for salesclerk can be saved. 

The initial value-setting system 10 in the initial value-setting device 1 
will next be described in detail. 

In Fig. 5, solid-line rectangular frames indicate storage areas,' broken- 
line rectangular frames, data received and to be transmitted; and solid- 
elliptic frames, processing programs. As shown in Fig. 5, the initial value- 
setting system 10 has a means for receiving the date of sale of each prepaid 
available number-of-times-of-unitary-use storage medium 8, a means for 
setting the initial available number of times of unitary use P of said storage 
medium 8, a means for transmitting said initial number P, and the storage 
areas. 

Data stored in the storage areas of the initial value-setting system 10 
are as follows: 

(1) Opening date and time of advance sale: DTS 

DTSib the opening date and time of advance sale of prepaid available 
number-of-times-of-unitary-use storage media 8 for a certain service. 

(2) Closing date and time of advance sale: DTO 

DTO is the closing date and time of advance sale of the storage media 



(3) Closing time and date of sale: DTE 

DTE is the closing date and time of ordinary sale, as distinct from the 
advance sale, of the storage media 8. 

(4) Price: K 

Ki<& the price of a storage medium 8. 

(5) Annual sales target: Z 

Zis an annual sales target of the storage media 8. 

(6) Toll: E 0 

E 0 is the toll of the service. If the service is the traffic on a bridge, one 
time of traffic may costs 10 times of unitary use out of the available 
number of times of unitary use in a storage medium 8. 

(7) Most preferential initial number of times of unitary use: A 

"A' is a most preferential initial number of times of unitary use to be 
given to purchasers during the advance sale. 

(8) Present sales: YT 

YTis the sales of storage media 8 from DTS to the purchase date and 
time DT of each storage medium 8. 

(9) Minimum number of times of unitary use: El 

El is a minimum number of times of unitary use to be given to any 
storage media 8 of which the calculated initial available numbers are 
smaller than the minimum number. 

(10) Premium " a " for repeaters, etc. 

This premium " a " is given to purchasers who purchase a storage me- 
dium 8 twice or more and other purchases who deserve the premium 
otherwise. 

(11) Expiration date: UDTE 

UDTEis the expiration date of validity of the storage media 8. UDTE 
may be determined by adding a certain period of time to the date and 
time of purchase DT of each storage medium 8. For storage media 8 
sold in the advance-sale period, their UDTE may be determined by 
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adding a certain period of time to DTO. 
The means for setting the initial available number of times of unitary 
use Pof each storage medium 8 is provided with the following function pro- 
grams f\ to £t. 

The first function f\ {DT) is to calculate the number of days from DTO 
to the purchase date and time DToi each storage medium 8. 

The second function f 2 (Q A, Ea) is to calculate the preferential initial 
number of times of unitary use "m" at DT of each storage medium 8. Fig. 6 
shows the relation between Z^and "m." The horizontal axis represents DT, 
the vertical axis, m. This program has the following features. 

(1) Storage media 8 with Z?rbetween DTS and DTO axe given a larger ini- 
tial available number of times of unitary use Pthan those with DT 'be- 
tween DTO and DTE. 

(2) In the time period between DTO and DTE, the earlier the DT is, the 
larger the preferential initial number of times of unitary use m is. The 
preferential initial number of times of unitary use m may be calculated 
as follow. 

m = A~ E 0 ' C 

(3) In the time period between DTS and DTO, the preferential initial num- 
ber of times of unitary use is constant at A (most preferential initial 
number of times of unitary use), which is an arbitrary constant. 

In this embodiment, the initial available number of times of unitary use P 
is changed by day between DTO and DTE. It may, however, be changed by 
second or any other unit. 

The third function Mm, 2) is to calculate the ratio Xoi m to Z. 



The fourth function f 4 (X, YT) is to calculate the initial available num- 
ber of times of unitary use Phased on JTand YT. 
P = XYT 

Fig. 7 shows the relation between FT and P. The abscissa represents YT, 




the ordinate, P. The function is represented by the straight line starting 
from the origin with an angle of inclination X 

As shown in Fig. 8, Pmay be made flat at a point in time between DTO 
and DTE. In Fig. 8, it is made flat when FTreaches Z. 

Accordingly, with the means for setting the initial available number of 
times of unitary use Pof each storage medium 8, Pcan be set as follows. 

(1) The initial numbers P of storage media 8 with DT between DTS and 
DTO are higher than those of storage media 8 with DT between DTO 
and DTE. 

(2) In the time period between DTO and DTE, the earlier the DT is, the 
larger the initial number Pis. 

(3) In the time period between DTS and DTO, the initial number Pis con- 
stant. 

The process of setting the initial available number of times of unitary 
use P of each storage medium 8 will be described next. 

As shown in Fig. 9, when an user appears for a storage medium 8, a 
timer in the purchase-application-data input device 2 records the present 
date and time DT. If the recorded DTis before DTO, DTO is substituted for 
the recorded DT 

Then the function f\(DT) calculates the number of days C from the 
DTO 'to the recorded DT, and the function f 2 {C, A, E 0 ) calculates the prefer- 
ential initial number of times of unitary use "m." 

Next the function &(m, Z) calculates the ratio X, and the function fdX, 
Yf) calculates the initial value P. 

If the calculated Pis smaller than Ei, E\ is substituted for the calculat- 
ed P. Thus the initial number Pof every storage medium 8 is equal to or 
larger than E\. 

Lastly, added to the initial number "P' is the premium "a," if user 
deserves it. 

The process of rewriting data in prepaid available number-of-times-of- 
unitary-use storage media 8 will be descried. 
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As shown in Figs. 10 and 11, when an user U inserts his storage media 
8 in a rewriting device 4, the device reads the remaining available number 
of times of unitary use in the storage medium 8, subtracts the toll from the 
remaining number, and writes the remaining number after the subtraction 
into the medium 8. Then the rewriting device 4 returns the storage medium 
8 to the user U. 

In case that YT causes a situation that the later the DTis, the larger 
the initial number P is, the situation can be reversed by dispensing the 
benefit of YTin advance, as shown in Fig. 12. 

Besides, it is preferable that the storage medium 8 is a non-contact IC 
card because its rewrite can be done just by holding it in front of a rewrit- 
ing device 4. 

The operating system 20A in accordance with the first embodiment of 
the present invention brings about the following effects. 

(1) The initial number Pol storage media 8 with /^between DTSsmd DTO 
can be set higher than those of storage media 8 with DT between DTO 
and DTE. 

(2) In the time period between DTO and DTE, the earlier the DT of the 
storage medium 8 is and the larger the FT at the OTis, the larger the 
initial number P of the storage medium 8 is. Therefore users are in- 
duced to buy storage media 8 earlier, enabling the service provider to 
recover its investment earlier. 

(3) In the time period between DTS and DTO, the initial number P of the 
storage medium 8 is kept constant. Therefore users have no reason to 
rush upon the opening of the advance sale, distributing the informa- 
tion-processing load in the operating system 20A over the time period of 
the advance sale. 

Now, the second embodiment of operating system of the present inven- 
tion will be described. 

As shown in Fig. 13, the operating system 20B for a certain service 
comprises a device for setting the initial available numbers of times of uni- 
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tary use of prepaid available number-of-times-of-unitary-use storage media 
8 (hereinafter referred to as "initial value -setting device 1"), mobile com- 
munication terminals 5, and a device for rewriting the numbers of times of 
unitary use stored in the storage media 8 (hereinafter referred to as "re- 
writing device 4"). The initial value -setting device 1 and the rewriting de- 
vice 4 are substantially the same as those of the operating system 20A of 
the first embodiment. 

The mobile communication terminals 5 will be described below. 

Each mobile communication terminal 5 is a portable telephone, a cel- 
lular phone, or the like and has a prepaid available number-of-times-of- 
unitary-use storage medium 8, a purchase-application-data input means, 
and a writing means. 

The purchase-application-data input means of each mobile communi- 
cation terminal 5 is to input purchase-application data on an user and 
transmits the data through a communication network N to the initial 
value -setting device 1. 

The writing means of said mobile communication terminal 5 is to write, 
into the storage medium 8 in said mobile communication terminal 5, the 
initial available number of times of unitary use P which is sent from the 
initial value-setting device 1 through the communication network N. 

As shown in Figs. 14 and 15, an user U inputs his purchase -application 
data into his mobile communication terminal 5 by using its purchase - 
application-data input means and transmits the data to the initial value- 
setting device 1. 

The initial value-setting system 10 of the initial value-setting device 1 
calculates the initial available number of times of unitary use P for the 
user and transmits the initial number Pto his mobile communication ter- 
minal 5. The writing means of the mobile communication terminal 5 writes 
the initial number Pinto the storage medium 8 in the mobile communica- 
tion terminals 5. 

The process of rewriting data in storage media 8 will next be descried. 
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As shown in Figs. 16 and 17, when an user U transmits his remaining 
available number of times of unitary use from his mobile communication 
terminal 5 to the rewriting device 4, the device subtracts the toll from the 
remaining number, and writes the remaining number after the subtraction 
into the storage medium 8 of the mobile communication terminal 5. 

In case that FT 1 causes a situation that the later the Z^is, the larger 
the initial number P is, the situation can be reversed by dispensing the 
benefit of YTin advance, as shown in Fig. 18. 

As in the case of the operating system 20A of the first embodiment, the 
operating system 20B in accordance with the second embodiment of the 
present invention brings about the following effects. 

(1) The initial number Pof storage media 8 with ^between DTSsmd DTO 
can be set higher than those of storage media 8 with Z^between DTO 
and DTE. 

(2) In the time period between DTO and DTE, the earlier the DT ol the 
storage medium 8 is and the larger the YT at the DT is, the larger the 
initial number P of the storage medium 8 is. Therefore users are in- 
duced to buy storage media 8 earlier, enabling the service provider to 
recover its investment earlier. 

(3) In the time period between ZTOand DTO, the initial number Pof the 
storage medium 8 is kept constant. Therefore users have no reason to 
rush upon the opening of the advance sale, distributing the informa- 
tion-processing load in the operating system 20B over the time period of 
the advance sale. 

Furthermore, because the operating system 20B uses mobile commu- 
nication terminals 5, users can use the system from any places conven- 
iently. 

Now, the third embodiment of operating system of the present inven- 
tion will be described. 

As shown in Fig. 19, the operating system 20C for a certain service 
comprises a device for setting the initial available numbers of times of uni- 
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tary use of prepaid available number-of-times-of-unitary-use storage media 
8 (hereinafter referred to as "initial value-setting device 1"), information- 
processing terminals 6, and a device for rewriting the numbers of times of 
unitary use stored in the storage media 8 (hereinafter referred to as "re- 
5 writing device 4"). The initial value-setting device 1 and the rewriting de- 
vice 4 are substantially the same as those of the operating system 20B of 
the second embodiment. 

The information-processing terminals 6 will be described below. 
Each information-processing terminal 6 is a computer and has a pre- 
10 paid available number-of-times-of-unitary-use storage medium 8, a pur- 
chase-application-data input means, and a writing means. 

The purchase-application-data input means of each data-processing 
terminal 6 is to input purchase -application data on an user and transmits 
the data through a communication network N to the initial value-setting 
15 device 1. 

The writing means of said data-processing terminal 6 is to write, into 
the storage medium 8 in said data-processing terminal 6, the initial avail- 
able number of times of unitary use P which is sent from the initial value- 
setting device 1 through the communication network N. 
20 As shown in Figs. 20 and 21, an user U inputs his purchase -application 

data into his information-processing terminal 6 by using its purchase- 
application- data input means and transmits the data to the initial value - 
setting device 1. 

The initial value-setting system 10 of the initial value-setting device 1 
25 sets the initial available number of times of unitary use Pfor the user and 
transmits the initial number P to the information-processing terminal 6. 
The writing means of the information-processing terminal 6 writes the ini- 
tial number Pinto the storage medium 8 in the data-processing terminal 6. 
The process of rewriting data in storage media 8 will next be descried. 
30 As shown in Figs. 22 and 23, when an user U transmits his remaining 

available number of times of unitary use from his information-processing 
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terminal 6 to the rewriting device 4, the device subtracts the toll from the 
remaining number, and writes the remaining number after the subtraction 
into the storage medium 8 of the information-processing terminal 6. 

In case that FT 7 causes a situation that the later the DT is, the larger 
5 the initial value Pis, the situation can be reversed by dispensing the bene- 
fit of YT in advance, as shown in Fig. 24. 

As in the case of the operating system 20B of the second embodiment, 
the operating system 20C in accordance with the third embodiment of the 
present invention brings about the following effects. 
10 (1) The initial number Poi storage media 8 with ^between DTSand DTO 
can be set higher than those of storage media 8 with DT between DTO 
and DTE. 

(2) In the time period between DTO and DTE, the earlier the DT of the 
storage medium 8 is and the larger the YT at the Z^is, the larger the 

15 initial number P of the storage medium 8 is. Therefore users are in- 

duced to buy storage media 8 earlier, enabling the service provider to 
recover its investment earlier. 

(3) In the time period between D TS axidi DTO, the initial number P of the 
storage medium 8 is kept constant. Therefore users have no reason to 

20 rush upon the opening of the advance sale, distributing the informa- 

tion-processing load in the operating system 20C over the time period of 
the advance sale. 

Furthermore, because the operating system 20C uses information- 
processing terminals 6, users can use the system conveniently through in- 
25 formation -processing terminals 6. It will be more convenient if users can 
take out the storage media 8 from their information-processing terminals 6 
and carry the storage media 8 with them. 

Now an example of the application of prepaid available number-of- 
times- of- unitary- use storage media 8 and the operating system 20A, 20B, 
30 or 20C of the present invention to an actual service will be described. 

Service Offered: Traffic on the Seto-ohashi 
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Price K- ¥1,000 

Opening date and time of advance sale DTS- 00-00 a.m. on March 1, 2001 
Closing date and time of advance sale DTO- 00-00 a.m. on April 1, 2001 
Closing data and time of sale DTE 00^00 a.m. on April 1, 2002 

5 Annual sales target Z- ¥20 billion 

Most preferential initial number of times of unitary use A- 

7,300 units 

Toll Ed- 20 units 

Minimum number of times of unitary use El- 60 units 
10 Premium "a" for repeaters, etc.: 120 units 

If an user purchases a storage medium 8 on March 5, 2001, the day is 
his DT. Because his DTis before DTO, his DTis regarded to be DTO as 
shown in Fig. 9 and hence the number of days C from DTO to his DT is 
zero. 

15 If an user purchases a storage medium 8 on May 1, 2001, the day is his 

DT, therefore his Cis 30. 

If the sales from DTS to an user's DT are ¥12 billion, the initial avail- 
able number of times of unitary use Pof his storage medium 8 is calculated 
as follows. 

20 The preferential initial number of times of unitary use "m" of the stor- 

age medium 8 is calculated by the function £(C, A, Eo> as follows: 
m = A ~ E 0 ■ C = 7,300 - 20 * 30 = 6,700 
Then the ratio Xof m to Zi& calculated by the function fz(m, 2) as fol- 
lows: 

25 X = m/ = 6,700/ 

/Z /20,000,000,000 

Next the initial number P is calculated by the function &(X, YD as 
follows: 

P = X-YT = 6 ' 7 % )0 oo,()00,000 X 12,000,000,000 - 4,000 
Finally the premium " a " is added to the above value. 
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Thus the larger the IT is, the larger the Pis. The more rapidly the YT 
increases, the more rapidly the Pincreases. 

As described above, with the operating system 20A, 20B, or 20C, 
service providers can recover their investments earlier and users can use 
5 their services inexpensively. 

The advantage offered by the first feature of the invention is mainly 
that the initial available numbers of times of unitary use of prepaid avail- 
able number-of-times-of-unitary-use storage media purchased during the 
time period of their advance sale are set higher than those of storage media 
10 purchased after the advance sale; therefore users are induced to buy stor- 
age media earlier, enabling the service provider to recover its investment 
earlier and the users themselves to make use of the service inexpensively. 

The advantage offered by the second feature of the invention is mainly 
that the initial available numbers of times of unitary use of prepaid avail - 
15 able number-of-times-of-unitary-use storage media purchased after their 
advance sale are set in a way such that the earlier the purchase dates and 
times of the storage media are, the larger the initial numbers of the storage 
media are," therefore users are induced to buy storage media earlier, en- 
abling the service provider to recover its investment earlier and the users 
20 themselves to make use of the service inexpensively. 

The advantage offered by the third feature of the invention is mainly 
that one and the same initial available number of times of unitary use is 
given to all prepaid available number-of-times-of-unitary-use storage me- 
dia purchased during the time period of their advance sale; therefore users 
25 have no reason to rush upon the opening of the advance sale, distributing 
the information-processing load in the operating system over the time peri- 
od of the advance sale. 

The advantage offered by the fourth feature of the invention is mainly 
as follows. With the first function AiDT), the number of days Cfrom the 
30 closing date and time of the advance sale to the purchase date and time DT 
of each prepaid available number-of-times-of-unitary-use storage medium 
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can be calculated. With the second function ijj(C> A, E 0 ), the preferential 
initial number of times of unitary use m at the purchase date and time DT 
of said storage medium can be calculated based on C, the most preferential 
initial number of times of unitary use A, and the toll Eo of the service. With 
5 the third function Mm, Z), the ratio of m of said storage medium to the 
annual sales target Z of the storage media can be calculated. With the 
fourth function H(X, FT), the initial available number of times of unitary 
use of said storage medium can be calculated based on X of said storage 
medium and the sales FTfrom the opening day of the advance sale to Z^of 
10 said storage media. Therefore the initial available number of times of uni- 
tary use of each storage medium can be set based on the annual sales tar- 
get Z. 

The advantage offered by the fifth feature of the invention is mainly 
that the initial value-setting system for setting the initial available num- 

15 bers of times of unitary use of prepaid available number-of-times-of- 
unitary-use storage media can be computerized. 

The advantage offered by the sixth feature of the invention is mainly 
as follows. The purchase-application data for a prepaid available number- 
of-times-of-unitary-use storage medium is inputted through a purchase- 

20 application-data input device and transmitted to the initial value-setting 
device through a communication network. The initial available number of 
times of unitary use of the storage medium is set based on the data by the 
initial value-setting device and transmitted to a writing device through the 
communication network. The writing device writes the initial number into 

25 the storage medium. Each time the holder of the storage medium makes 
use of the service, a rewriting device rewrites the remaining available 
number of times of unitary use in the storage medium. Thus prepaid avail- 
able number-of-times-of-unitary-use storage media can be operated, proc- 
essed, and managed conveniently. 

30 The advantage offered by the seventh feature of the invention is 

mainly as follows. The purchase -application data for a prepaid available 
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number-of-times-of-unitary-use storage medium is inputted into a mobile 
communication terminal through its purchase-application-data input 
means and transmitted to the initial value-setting device through a com- 
munication network. The initial available number of times of unitary use of 
5 the storage medium is set based on the data by the initial value-setting 
device and transmitted to the writing means of the mobile communication 
terminal through the communication network. The writing means writes 
the number into the storage medium in the mobile communication termi- 
nals. Each time the holder of the storage medium makes use of the service, 

10 the rewriting device rewrites the remaining available number of times of 
unitary use in the storage medium. Thus prepaid available number-of- 
times-of-unitary-use storage media can be operated, processed, and man- 
aged conveniently. 

The advantage offered by the eighth feature of the invention is mainly 

15 as follows. The purchase -application data for a prepaid available number- 
of-times-of-unitary-use storage medium is inputted into a information- 
processing terminal through its purchase-application-data input means 
and transmitted to the initial value-setting device through a communica- 
tion network. The initial available number of times of unitary use for the 

20 storage medium is set based on the data by the initial value-setting device 
and transmitted to the writing means of the information-processing termi- 
nal through the communication network. The writing means writes the 
initial number into the storage medium in the data-processing terminal. 
Each time the holder of the storage medium make use of the service, the 

25 rewriting device rewrites the remaining available number of times of uni- 
tary use in the storage medium. Thus prepaid available number-of-times- 
of-unitaryuse storage media can be operated, processed, and managed 
conveniently. 

The advantage offered by the ninth feature of the invention is mainly 
30 that the storage area of available number of times of unitary use of the 
prepaid available number-of-times-of-unitary-use storage medium is rewri- 
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table; therefore each time the holder of a unit of the storage medium makes 
use of the service, the available number stored in the user's storage medi- 
um can be rewritten. 
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